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(54) Disposable garment 

(57) A disposable garment includes an elastically 
stretchable outer panel 2 and a body fluid absorbent in- 
ner panel 3. The two panels 2, 3 are connected to each 
other along front end portions 2b, 3b as well as along 
rear end portions 2c, 3c of the panels 2, 3 by means of 



elastically stretchable connector sheets 14, 14 extend- 
ing between the front end portions 2b, 3b and between 
the rear end portions 2c, 3c of the two panels 2, 3 so 
that the outer panel 2 may be stretchable together with 
the connector sheets 14, 14. 
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Description 

[0001] This invention relates to a disposable garment 
such as a pants-type or open-type disposable diaper, or 
training pants. 

[0002] Japanese Patent Application Disclosure No. 
1997-56746 describes a disposable garment compris- 
ing a pants-shaped basic structure and a liquid-absorb- 
ent pad attached to the inner surface of the basic struc- 
ture. The basic structure has a first elastically stretcha- 
ble zone formed in the vicinity of a waist-opening and a 
second elastically stretchable zone in waist regions ex- 
tending immediately above a crotch region which is, in 
turn, stretchable longitudinally of the pants-shaped ba- 
sic structure: Portions of the pad extending outward be- 
yond its longitudinally opposite ends are respectively 
joined to longitudinally opposite end portions of the ba- 
sic structure including said first elastically stretchable 
zone. The known garment adopts such arrangement 
and thereby intends to prevent the garment put on a 
wearer's body from slipping down. 
[0003] Japanese Patent Application Disclosure No. 
1997-56747 describes a disposable garment compris- 
ing a pants-shaped basic structure and an absorbent 
pad attached to the inner surface of the basic structure. 
Longitudinally opposite end portions of the pad are 
joined to the basic structure in the vicinity of its waist- 
opening and the pad is joined at its central zone to a 
crotch region of the basic structure. This known garment 
adopts such arrangement and thereby intends to pre- 
vent the pad from moving with respect to the basic struc- 
ture. 

[0004] A combination of the garment described in the 
aforesaid Japanese Patent Application Disclosure No. 
1 997-56746 and the garment described in the aforesaid 
Japanese Patent Application Disclosure No. 
1997-56747 may suggest a garment more or less im- 
proved over the article disclosed in respective one of 
these two documents. The garment suggested hereby 
comprises a pants-shaped basic structure (correspond- 
ing to an outer panel according to this invention) and an 
absorbent pad (corresponding to an inner panel accord- 
ing to this invention) attached to the inner surface of said 
basic structure. The basic structure has a first elastically 
stretchable zone formed in the vicinity of a waist-open- 
ing, a second elastically stretchable zone formed in 
waist regions extending immediately above a crotch re- 
gion which is, in turn, stretchable longitudinally of the 
pants-shaped basic structure. The longitudinally oppo- 
site end portions of the pad are respectively joined to 
the longitudinally opposite end portions of the basic 
structure including the first elastically stretchable zone 
and the pad is joined at its central zone to the crotch 
region of the basic structure. 

[0005] The garment suggested by the combination of 
these two garments respectively disclosed in the afore- 
said Applications may prevent the garment put on a 
wearer's body with the pad closely placed against the 



wearer's crotch from slipping down and prevent the pad 
from floating or shifting sideways with respect to 
wearer's crotch. 

[0006] However, according to this garment suggested 

5 by the combination of the two garments, the non-stretch- 
able longitudinally opposite end portions of the pad are 
respectively joined to the longitudinally opposite end 
portions of the basic structure. If this operation of joining 
is carried out with the first elastically stretchable zone 

10 being not tensioned, a portion of the first elastically 
stretchable zone in these joined regions may be pre- 
vented from presenting its stretchability. In other words, 
only the portion of the first elastically stretchable zone 
lying in the region other than the joined regions cannot 

15 present a stretchability sufficient to ensure a desired fit- 
ness of the basic structure's waist regions around a 
wearer's body. On the contrary, if the longitudinally op- 
posite end portions of the pad are respectively joined to 
the longitudinally opposite end portions with the first 

20 elastically stretchable zone being tensioned, contrac- 
tion of the first elastically stretchable zone may form a 
plurality of gathers along the longitudinally opposite end 
portions of the pad. These gathers would come in con- 
tact with a wearer's body as the garment is put on and 

2S may give the wearer a feeling of incompatibility. 

[0007] It is an object of this invention to provide a dis- 
• posable garment improved so that the waist regions 
may well fit to the wearer's body under the unrestrained 
stretchability of the outer panel without creating any feel- 

30 ing of discomfort. 

[0008] According to this invention, there is provided a 
disposable garment comprising an elastically stretcha- 
ble outer panel having transversely opposite side edge 
portions and longitudinally opposite end portions and a 

35 body fluid absorbent inner panel attached to an inner 
surface of the outer panel and having longitudinally op- 
posite end position, and the outer and inner panels be- 
ing connected to each other along their front end por- 
tions and their rear end portions on the inner surface of 

40 the outer panel by means of elastically stretchable con- 
nector sheets which extend between the front end por- 
t.w. and between the rear end portions of the two pan- 
els, respectively. 

[0009] The disposable garment according to this in- 
45 vention has the important feature that the outer panel 
and the inner panel are connected to each other by 
means of the connector sheets. This unique arrange- 
ment is effective to ensure that the outer panel can be 
stretchable transversely of the garment without being 
so restricted by the inner panel and the waist regions of the 
garment can be held fit around the wearer's body. 
[0010] The additional important feature of this inven- 
tion lies in that the outer panel and the connector sheets 
are joined together under no tension exerted to these 
55 components. Such unique arrangement is effective to _ 
avoid a possibility that the outer panel and/or the con- 
nector sheets might be formed with gathers and, in con- 
sequence, create the wearer a feeling of discomfort. 
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Fig. 1 is a perspective view showing one embodi- 
ment of this invention in the form of a disposable 
pants-type diaper partially cutaway; 
Fig. 2 is a plan view showing the diaper of Fig. 1 as 
this diaper has been longitudinally developed; 
Fig. 3 is a sectional view taken along line A- A in 
Fig. 1; and 

Fig. 4 is a sectional view taken along line B - B in 
Fig. 1. 

[0011] Details of a disposable garment according to 
this invention will be more fully understood from the de- 
scription of a pants-type diaper as one embodiment giv- 
en hereunder with reference to the accompanying draw- 
ings. 

[0012] Fig. 1 is a perspective view showing a dispos- 
able pants-type diaper partially cutaway and Fig. 2 is a 
plan view showing the diaper of Fig. 1 as this diaper has 
been longitudinally developed. The diaper 1 comprises 
an efastically stretchable outer panel 2 and a body fluid 
absorbent inner panel 3 attached to the inner surface of 
the outer panel 2. Configu rationally, the diaper 1 is lon- 
gitudinally composed of a front waist region 20, a rear 
waist region 22 and a crotch region 21 extending be- 
tween these front and rear waist region 20 : 22. Sections 
of the outer panel 2 defining the front and rear waist re- 
gions 20, 22 are put flat and joined together at a plurality 
of join spots 8 arranged intermittently along transversely 
opposite side edge portions 2a of the respective sec- 
tions. The diaper 1 has a waist-opening 9 defined by 
longitudinal ends of the front and rear waist regions 20. 
22 and a pair of leg-openings 1 0 defined by transversely 
opposite side edges of the crotch region 21 . 
[001 3] The diaper 1 is provided along the waist-open- 
ing 9 with elastic members 11 attached under tension to 
the diaper 1 and along the leg-openings 10 with elastic 
members 12 attached under tension to the diaper 1 . The 
elastic members 12 associated with the respective leg- 
openings 10 respectively are formed with a strip of non- 
woven fabric and string elastics joined to the nonwoven 
fabric and covered with the strip. 
[0014] The outer panel 2 is hourglass-shaped and 
contoured by transversely opposite side edge portions 
2a, 2a longitudinally extending parallel to each other and 
longitudinally opposite end portions 2b, 2c transversely 
extending parallel to each other. The side edge portions 
2a, 2a of the outer panel 2 are curved In the crotch region 
21 toward a center line Y bisecting a transverse dimen- 
sion of the diaper 1 . The outer panel 2 is cut out along 
the curved side edge portions 2a, 2a over a smaller area 
on the side of the front waist region 20 than on the side 
of the rear waist region 22 around a center line X bisect- 
ing a longitudinal dimension of the diaper 1 . Namely the 
outer panel 2 is configured to be larger on the side of 
the rear waist region 22 than on the side of front waist 
region 20. 

[0015] The inner panel 3 comprises a liquid-pervious 
topsheet 4, a liquid-impervious backsheet 5 opposed to 



the inner surface of the outer panel 2 and a liquid-ab- 
sorbent core 6 disposed between the topsheet 4 and the 
backsheet 5 and joined between these two sheets 4, 5. 
[0016] The inner panel 3 is hourglass-shaped and 
5 contoured by transversely opposite side edge potions 
3a, 3a longitudinally extending parallel to each other and 
longitudinally opposite end portions 3b, 3c transversely 
extending parallel to each other. Both the transversely 
opposite side edge portions 3a, 3a and the longitudinally 
10 opposite end portions 3b, 3c are dimensioned to be 
smaller than those in the outer panel 2. With the inner 
panel 3 being attached to the inner surface of the outer 
panel 2, the transversely opposite side edge portions 
3a, 3a of the inner panel 3 lie inside the transversely 
is opposite side edge portions 2a, 2a and the longitudinally 
opposite end portions 3b, 3c lie inside the longitudinally 
opposite end portions 2b, 2c of the outer panel 2. 
[0017] The inner panel 3 is provided along its trans- 
versely opposite side edge portions 3a, 3a with a pair of 
barrier cuffs 7, 7 normally biased to rise upwardly of the 
diaper 1 . Each of these cuffs 7, 7 has a free side edge 
portion 7a longitudinally extending and not joined to the 
topsheet 4 in the crotch region 21 , a fixed side edge por- 
tion 7b longitudinally extending parallel to the free side 
edge portion 7a, and longitudinally opposite end por- 
tions 7c, 7c lying on the longitudinally opposite end por- 
tions 3b, 3c of the inner panel 3 and joined to the top- 
sheet 4 with said end portions 7c, 7c collapsed inwardly 
of the inner panel 3 toward the longitudinal center line 
Y. A longitudinally extending elastic member 13 is se- 
cured under tension to the cuff 7 along the free side edge 
portion 7a. 

[0018] The inner panel 3 is placed upon and connect- 
ed to the inner surface of the outer panel 2 by means of 
connector sheets 14, 14 in a manner that the longitudi- 
nally opposite end portions 3b, 3c of the inner panel 3 
lie inside the corresponding end portions 2b, 2c of the 
outer panel 2, respectively, and these end portions 2b, 
3b and 2c ; 3c are connected one to another by means 
of the connector sheets 14, 14 transversely extending 
along and covering these end portions 2b, 3b and 2c, 
3c, respectively. 

[001 9] Each of the connector sheets 1 4, 1 4 is of single 
piece type and has substantially no stretchability longi- 
tudinally of the diaper 1 but a relatively high stretchability 
transversely of the diaper 1. The maximum dimension 
of the connector sheet 14 having been stretched trans- 
versely of the diaper 1 is larger than the maximum di- 
mension of the outer pane! 2 having been stretched 
transversely of the diaper 1 . A stretch stress of the con- 
nector sheet 14 is less than that of the outer panel 2. 
The connector sheets 14 are joined to the associated 
end portions 2b, 2c of the outer panels 2 with these two 
components being under no tension. 
[0020] The outer panel 2 and the inner panel 3 are 
connected to each other by means of the connector 
sheets 14, 14. Consequently, the inner panel 3 does not 
restrict the stretchability of the outer panel 2 and the lat- 
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ter is kept to be stretchable transversely of the diaper 1 
together with the connector sheets 14, 14 in the region- 
salong which the connector sheets 14, 14 are joined to 
the outer panel 2. 

[0021] Each of the connector sheets 14, 14 is of a sin- 
gle-piece type and has substantially no stretchability 
longitudinally of the diaper 1 and it is not apprehended 
that the respective connector sheets 14, 14 might be 
longitudinally stretched due to dead load of the inner 
panel 3 as excretion is discharged on and absorbed by 
the inner panel 3. It is also not apprehended therefore 
that the inner panel 3 might hang downwardly of the dia- 
per 1 and the inner panel 3 can be held in close contact 
with the wearer's body. 

[0022] Even after the outer panel 2 has been 
stretched to its maximum length transversely of the dia- 
per 1, the connector sheets 14, 14 can be further 
stretched because the maximum dimension of the con- 
nector sheets 14, 1 4 having been stretched transversely 
of the diaper 1 is larger than the maximum dimension of 
the outer panel 2 having been stretched transversely of 
the diaper 1. Thus it is not apprehended that the con- 
nector sheets 14, 14 might restrain the stretchability of 
the outer panel 2. In addition, the connector sheets 14, 
1 4 can be more stretchable than the outer panel 2 and 
it is not apprehended that the stretch stress of these con- 
nector sheets 14, 14 might obstruct the stretchability of 
the outer panel 2 because the stretch stress of the con- 
nector sheets 1 4, 1 4 are less than that of the outer panel 
2. The connector sheets 1 4, 14 are bonded to the outer 
panel 2 without any tension exerted to these compo- 
nents. In this way, there is no apprehension that gathers 
might be formed on the outer panel 2 and/or the con- 
nector sheets 1 4, 1 4 and create the wearer of the diaper 
1 a feeling of discomfort. 

[0023] Figs. 3 and 4 are section views taken along line 
A - A and a line B - B in Fig. 1 , respectively. As best seen 
in Fig. 3, the connector sheets 14, 14 extend between 
the front end portions 2b t 3b of the outer and inner pan- 
els 2, 3 and between the rear end portions 2c, 3c of the 
outer and inner panels 2, 3, respectively, and are joined 
to the inner surface of the outer panel 2 and to the top- 
sheet 4 of the inner panel 3 by means of adhesive 15, 
1 6. While it is possible to joined the outer panel 3 to the 
connector sheets 14, 14 by means of the adhesive 15 
continuously applied to them, it is preferable to join the 
outer panel 3 to the connector sheets 14, 14 by means 
of the adhesive 1 5 intermittently applied to them in order 
to avoid a possibility that the stretchability of these outer 
panel 3 and connector sheets 1 4 : 1 4 might be restricted 
by the adhesive 15. 

[0024] The inner panel 3 is joined at its longitudinally 
middle zone to a longitudinally middle zone of the outer 
panel 2 by means of adhesive 1 7. The front end portions 
2b, 3b as well as the rear end portions 2c, 3c of these 
panels 2, 3 are not in a relationship of direct connection. 
[0025] The longitudinally opposite end portions 2b, 2c 
of the outer panel 2 are partially folded toward the center 



line X of the diaper 1 onto the inner surface of the outer 
panel 2 to cover the elastic members 11 associated with 
the waist-opening 9. In the crotch region 21 of the outer 
panel 2, the elastic members 1 2 extend along its trans- 

5 versely opposite side edge portions 2a, 2a and are 
joined to the inner surface of the outer panel 2. While 
the outer panel 2 is provided along the front and rear 
end portions 2b, 2c as well as the side edge portions 2a, 
2a in the crotch region 21 with the elastic members 11 , 

to 12 in order to prevent the diaper 1 from slipping down 
along the wearer's body, these elastic members 11,12 
may be eliminated if the outer panel 2 itself is elastically 
stretchable enough to meet such function. 
[0026] The inner panel 3 includes the topsheet 4 and 

is the backsheet 5 of which the portions extending outward 
beyond transversely opposite side edges of the core 5 
are joined together and the cuffs 7, 7 of which the fixed 
side edge portions 7c, 7c extending outside the trans- 
versely opposite side edges of the core 4 are bonded to 

20 the topsheet 4 and the free edge portions 7a, 7a cover 
the respective elastic members 13. Referring to Fig. 4, 
the free edge portions 7a, 7a of the cuffs 7, 7 rise up- 
wardly of the diaper 1 as the elastic members 13 con- 
tract longitudinally of the diaper 1 . 

25 [0027] The inner panel 3 and the outer panel 2 are 

; joined together over the longitudinally middle zones 
thereof and this unique arrangement is effective to pre- 
vent the inner panel 3 from floating in the crotch region 
and/or shifting sideways during actual use of the diaper 

30 1. 

[0028] The outer panel 2 may be formed by hydropho- 
bic elastically stretchable nonwoven fabric or a laminat- 
ed sheet consisting of the hydrophobic elastically 
stretchable nonwoven fabric and an elastically stretch- 
es able plastic film, more preferably by a breathable but liq- 
uid-impervious elastically stretchable sheet. The con- 
nector sheets 14, 14 may be formed preferably by an 
elastically stretchable nonwoven fabric but it is also pos- 
sible to form these connector sheets 14, 14 by elastically 
40 stretchable plastic film. The topsheet 4 may be formed 
by a hydrophobic nonwoven fabric chemically treated to 
conve. . it rather hydrophilic, a hydrophilic nonwoven 
fabric obtained from fiber mixed with a suitable agent to 
make the nonwoven fabric hydrophilic or a liquid-pervi- 
45 ous sheet such as a porous plastic film. The backsheet 
5 may be formed by a liquid-impervious plastic film or a 
laminated sheet consisting of a plastic film and a hydro- 
phobic nonwoven fabric, more preferably by a breatha- 
ble but liquid-impervious sheet. The cuffs 7, 7 may be 
50 formed by a breathable nonwoven fabric, preferably by 
a breathable but liquid-impervious nonwoven fabric. 
The nonwoven fabric used for this purpose may be se- 
lected from a group including an air-through nonwoven 
fabric, a spun bond nonwoven fabric, a spun lace non- 
55 woven fabric and a melt blown nonwoven fabric. 

[0029] The core 6 comprises a mixture of fluff pulp and 
highly absorptive polymer particles compressed to a de- 
sired thickness and entirely covered with a water-pervi- 
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ous sheet (not shown) such as tissue paper. 
[0030] Steps of joining the core 6 to the sheets 4, 5, 
attaching the elastic members 11, 12, 13 to the diaper 
1 and joining the cuffs 7, 7 to the sheet 4 may be carried 
out not only using an adhesive agent such as hot melt 5 
adhesive or pressure-sensitive adhesive but also using 
a heat-sealing technique. 

[0031] In addition to the pants-type diaper, this inven- 
tion is applicable also to the open-type diaper. 

10 

Claims 

1 . A disposable garment comprising: 

75 

an elastically stretchable outer panel having 
transversely opposite side edge portions longi- 
tudinally opposite end portions, and a body fluid 
absorbent inner panel attached to an inner sur- 
face of said outer panel and having longitudi- 20 
nally opposite end portions extending, and 
said outer and inner panels being connected to 
each other along their front end portions and 
their rear end portions on the inner surface of 
said outer panel by means of elastically stretch- 25 
able connector sheets which extend between 
said front end portions and between said rear 
end portions of said two panels, respectively. 

2. A disposable garment according to Claim 1 , where- 30 
in each of said connector sheets is of a single-piece 
type and joined to said outer panel under no tension 
exerted on these two components. 

3. A disposable garment according to Claim 1 , where- 35 
in the maximum dimension of said connector sheets 
having been stretched transversely of the garment 

is larger than the maximum dimension of said outer 
panel having been stretched transversely of the 
garment and a stretch stress of said connector *o 
sheets is lower than a stretch stress of said outer 
panel. 

4. A disposable garment according to Claim 1 , where- 
in said inner panel comprises a liquid-pervious top- *s 
sheet, a liquid-impervious backsheet and a liquid- 
absorbent core disposed therebetween and where- 
in said inner panel is joined to said outer panel over 
longitudinally middle zones of said two panels. 
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